Nitrovasodilator responses in pulmonary arterioles from rats with nitrofen-induced congenital diaphragmatic hernia.
Many infants with congenital diaphragmatic hernias (CDHs) experience persistent pulmonary hypertension that is refractory to treatment with inhaled nitric oxide (NO). We have examined the responses of isolated pulmonary arterioles from prenatal and postnatal rats with and without nitrofen (2,4-dichlorophenyl-p-nitrophenyl ether)-induced CDH to a variety of activators of the NO-cyclic guanosine monophosphate (cGMP) pathway. Right-sided CDH was induced in fetal rats by feeding nitrofen to pregnant rats on day 12 of gestation. Control rats were fed olive oil (vehicle). Third-generation pulmonary arterioles were isolated from the right lung of prenatal rats at term and from newborn rats within 8 hours after birth. Responses to increasing concentrations of sodium nitroprusside (SNP), atrial natriuretic peptide, or 8-bromo-cGMP were measured in pulmonary arterioles from control rats and from rats with nitrofen-induced CDH. Postnatal responses to 8-bromo-cGMP were also recorded in the presence of zaprinast, a type V phosphodiesterase inhibitor. Pulmonary arterioles from prenatal rats did not dilate in response to SNP, atrial natriuretic peptide, or 8-bromo-cGMP. Vasodilatory responses of postnatal pulmonary arterioles from control rats to SNP and 8-bromo-cGMP were significantly greater than for arterioles from rats with CDH. Zaprinast pretreatment resulted in similar responses for postnatal CDH and control arterioles to 8-bromo-cGMP. Postnatal pulmonary arterioles from CDH rats exhibit altered nitrovasodilator responsiveness, which may be due to rapid degradation of cGMP.